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The Georgia river system.

EXECUTIVE SUMMARY

ach year natural disasters cause
Emillions of dollars in damages. But “THE INTEGRATION OF MITIGATION INTO
he toll doesn’t end there. The

human misery that inevitably follows in
the wake of disasters can’t be measured in"
dollars. As footage of disasters is broad- MORE ECONOMICALLYVIABLE, DISAS®
cast to the homes of millions, a question TER"RESISTANT PLACE AFTER THE DI-
on people’s minds is: can’'t something be SASTER THAN IT WAS BEFORE.”

LONG-TERM RECOVERY ENSURES THAT
HE COMMUNITY WILL BE A SAFER,

done about this? — PRESIDENT'S LONG-TERM
RECOVERY ACTION PLAN
The answer is yes. Something GEORGIA, MARCH 1998

being done. It's called hazard mitigation,
and FEMA is leading the way to help
communities use hazard mitigation todamage in the floods caused by
make themselves disaster-resistant. Thiropical Storm Alberto in 1994. This sec-
report tells the story of how FEMA tion reviews the FEMA-funded hazard
helped two Georgia communities reducemitigation projects implemented in each
the impact of repeated flooding. community after the floods: removing

hundreds of flood-prone properties.
We begin with a discussion of FEMA’s
Hazard Mitigation Grant Program Next, we explain how the benefit-cost
(HMGP). This program, which is a part analysis was conducted for each project
of the Robert T. Stafford Disaster Relief and what it concluded. As it turned out,
and Emergency Assistance Act (“Thethe projects prevented flood damages in
Stafford Act”), assists states and localeach community only a few years after
communities in implementing hazard they were implemented.
mitigation measures after major disasters.

In March 1998, heavy rainstorms caused
The next section provides an overview ofmore flooding in southwest Georgia. While
benefit-cost analysis, FEMA’s mecha- generally not as severe as in 1994, both
nism for evaluating mitigation projects. Albany and Newton again suffered exten-
Benefit-cost analysis, which is required sive flooding. But because the project re-
by the Stafford Act, determines whethermoved the structures from flood-prone ar-
hazard mitigation projects will be cost- eas after the 1994 floods, millions of dol-
effective. In this context, cost-effective lars in damages were avoided. The results
means: the cost of funding the project isunderscore the need for hazard-prone com-
less than the cost of damages in futurenunities to get serious about mitigation.
disastersvithoutthe measure.

The following pages tell the story of
We then explore how the cities of Newtontwo communities that—with help from
and Albany, Georgia endured flooding overFEMA and the state of Georgia—have
the past several years. Both have a hisalready saved millions in disaster-
tory of flooding, and both suffered severerelated damages.

FOR AN IN-DEPTH REVIEW OF THE ANALYSIS PRESENTED HERE,
SEE THE APPENDIX TO THIS REPORT.
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HAZARD MITIGATION

isasters are inevitable events that

we can'tpredict or control. The BENEFITS THAT ACCRUE FROM A

But how we reduce, or mitigate,
their effects is something that vean
control. And that’s where FEMA’s
Hazard Mitigation Grant Program

HAZARD MITIGATION MEASURE ARE THE
AVOIDED DAMAGES. THE DAMAGES
AVOIDED ARE DEFINED AS THE DIFFER-

H ENCE BETWEEN EXPECTED FUTURE
COMMUNITY SELECTION. . . (HMGP) comes in.
DAMAGES WITH AND WITHOUT. . .THE
AT A GLANCE
WHAT Is HAZARD MITIGATION? HAZARD MITIGATION MEASURE.
. i ) i — HAZARD MITIGATION GRANT PROGRAM
NEWTON AND ALBANY, GEORGIA ARE In lay terms, hazard mitigation is simply INTERIM GUIDANCE
SRR BENIFLES CfF WiRAr GerIu- an investment made today that will re-
NIIES . @AY BXe AT [RIZFEITINE duce the toll from disasters tomorrow.
FLOODING. THEY WERE SELECTED The program is targeted at communities
FOR VRIS REFORT BESAUSES President Clinton and FEMA Director that are especially prone to natural disas-

James L. Witt have made it a priority to ters. Local governments work with the state
end the cycle of rebuilding from disasters,to identify the best mitigation project for
where states and communities are contheir area. Typicalldod projectsnclude

® EACH HAS A HISTORY OF FLOOD-
ING, MOST RECENTLY IN |998

AND 1994 ! . ) : S
stantly forced to pick up the pieces. That'sremoving or elevating repetiely flooded
® EACH RECEIVED FUNDING FROM why FEMA funds hazard mitigation structures, or retrofitting public facilities and
FEMA FOR MITIGATION PROJECTS projects through the HMGP. improving stormwater drainage.

THAT WERE IDENTIFIED AFTER
THE |994 FLOODS AND COM-

PLETED BEFORE THE MARCH | FEDERAL EMERGENCY MANAGEMENT AGENCY ® HAZARD MITIGATION GRANT PROGRAM @ REQUIRED DATA

1998 FLOODS THIS SECTION FOR STATE USE ONLY
FEMA-. -DR-. Q standard HMGP or O 5% Initiative Application Q Application Complete
Q Initial Submission or O Resubmission
® THE MEASURES WERE PUT TO THE Q Conforms with State 409 Plan Eligible Applicant Project Type(s)
Q In Declared Area Q State or Local Government Qwind O Flood
TEST IN A REAL DISASTER NOT Q Statewide 0 Private Non-Profit (Tax ID Received) 0 Seismic
DRecognized Indian Tribe or Tribal Organization Dother______
LONG AFTER THE MEASURES WERE %ommuni(y NFIP Status: Q Participating Community ID #: Q In Good Standing Q Non-Participating Q CRS
(Check all that apply)
CARRIED G State Application ID Date Application Received
State Reviewer._ Signed. Date
(Print Name)
Reviewer Phone # Reviewer Fax #. Reviewer Email:.
This application is for all Federal Emergency Management Agency (FEMA Region 1V) Hazard Mitigation Grant Program (HMGP)

proposals. Please complete ALL sections and provide the documents requested. I you require technical assistance with this application,
please contact your State Emergency Management Divisionat (__) __-

A. To Fill Out This Application: complete all sections which correspond with the type of project proposed
General Application Sections pp.1-9: All Applicants must complete these Sections

p. 10: Any applications involving public property, or public ownership, or management of property
Acquisiti sheet pp.11-12: A ion Projects only - one per structure

Elevation Worksheet pp.13-14: Elevation Projects only -- one per structure

Drainage Worksheet p. 15: Drainage Projects only

B. Applicant Information
I Title / Brief Project Descriptive Summary

o A
icant (OryaNj; W«

Detail from FEMA's Region IV Hazard Mitigation Grant Application.

HAzARD MiITIGATION GRANTS Project applications are then submitted

to FEMA for review, where they must
In 1988, the HMGP was incorporated into meet several eligibility criteria before they
the Stafford Act, the law that governs can be approved. Depending on the
FEMA's disaster recovery activities. Fed- project type, eligibility review can include:
eral funding under the HMGP is basedenvironmental compliance, floodplain
on 15% of disaster relief funds spent onmanagement regulations, benefit-cost
Public and Individual Assistance programsanalysis, executive orders, and engineer-
for each disaster. ing feasibility.

2 Hazard Mitigation at Work: Two Georgia Communities



HAzZARD MITIGATION . . .

BENEFIT-COST ANALYSIS. . .
AT A GLANCE

® ESTIMATES FUTURE BENEFITS
OVER LIFE OF PROJECT

®* BENEFITS ARE DAMAGES THAT
WOULD RESULT WITHOUT THE
MEASURE—AND ARE AVOIDED
WITH IT

® HELPS COMMUNITIES CHOOSE
BEST PROJECT

FLoob MiTiGATION PROJECTS
. . . L IN 1988, THE HAZARD MITIGATION

There is a wide variety of flood mitigation

. . . GRANT PROGRAM WAS INCORPORATED
projects. And while many projects, such
as elevating buildings and upgrading ,
stormwater drainage systems, may bg #AT GOVERNS FEMA'S DISASTER
cost-effective solutions in small- to RECOVERY ACTIVITIES.
medium-sized floods, they don’t eliminate
the flood threat completely. In the largest
floods, even the best preventive mitiga-SOFTWARE THAT ANALYZES
tion measures may fail. MiTiGATION BENEFITS & CosTs

INTO THE STAFFORD ACT, THE LAW

To standardize the analysis and make it
easier to complete, FEMA has developed
software to analyze mitigation projects
éor several different hazards. For Newton
and Albany, FEMA used the benefit-cost
analysis application faiverine flooding
The benefits of avoided damages and
CIﬁsses are broken down into the following
Categories:

The only 100% effective mitigation project
is known as aracquisitionproject. An
acquisition project (or “buyout”) is a
federally-funded measure to purchase an
remove buildings from the floodplain. As a
result, the risk of future flooding to the
building is zero. But acquisitions are
expensive and may not be the best approa
for structures with low-to-moderate flood
risk. »  building/infrastructure
e building contents
displacement costs
* loss of rental income
Before 1993, there were no consistent starny  |qgs of business income
dards for evaluating hazard mitigation
projects. By setting a reliable bench-
mark—cost-effectivenesswe can now
determine whether a project is worth in-
vesting in now for the benefits of avoiding
disaster-related damages later.

A Note AsouT BENEFIT-CoOST
ANALYSIS

emergency services

Analysts use the software to compare the
long-term benefits of a project to its cost.

The next section examines in detail how
benefit-cost analysis actually works.

Hazard Mitigation at Work: Two Georgia Communities 3



BENEFIT-COST ANALYSIS

N obody can predict exactly when

the next disaster will happen— “WE MADE THE RIGHT DECISION [TO
next week, next year, or next HAVE OUR HOME ACQUIRED AFTER
century. But through a combination of tHe ‘04 FLooOD]. THE MARCH 'O8
flood hazard data, engineering expertise, -, cop WATERS ROSE ABOVE GROUND
and historical flood observations, we can
accurately estimate the probability and se-
verity of future floods.

LEVEL TO A HEIGHT OF NINE FEET.
WE STILL HAD ANOTHER SEVEN FEET
BEFORE THE WATERS WOULD HAVE
WHY BENEFIT-CosT ANALYSIS? REACHED OUR FIRST FLOOR.”

Office of Management and Budget (OMB) NEV;oj'MRS;F;Zi

regulations require all hazard mitigation

projects to be cost-effective before they

can be approved for funding. What doesFLoop HazArRD DATA

this mean? In the language of hazard miti-

gation, it means benefit-cost analysis mustor flood mitigation projects, FEMA's

be used to determine whether a project@oftware uses flood hazard data to create

benefits—avoided damages in future di-a Picture of the probability and severity

AT A GLANCE  gagters—outweigh its up-front costs. Putof flooding at the project site. Flood haz-
simply, if a benefit-cost analysis concludesard data can be taken from FEMAs Flood

OMB REQUIREMENTS. . .

THE OFFICE OF MANAGEMENT AND that a project that costs $1 million todaylnsurance Studies, USGS surveys, and/or
BUEEET (OME) FrevisES SEEeiEE will save $2 million in potential flood historical observations.
GUIDANGE FOR DOING A BENEFIT- damages over the life of the project, then .

it's cost-effective. Flood hazard data include flood frequen-
COST ANALYSIS. OMB RECOMMENDS cies (10-year, 50-year, 100-year, etc.), dis-
THAT ANALYSES INCLUDE COMPRE- NuTs & BoLTs charges (amount of river or stream water

. . flow), and flood levels. The software com-
RENEIVE ESTAIES @F EXFECTER The end result of a benefit-cost analys'sbinesflood frequency and elevations to

BENEFITS AND COSTS TO SOCIETY is called abenefit-cost ratioThe benefit- _ calculate likely flooding in one-foot incre-

A ——— cost ratio i§ determin_ed by dividing e_stl- ments above a buildingfsst floor.
mated project benefits by total project

costlsd. tln the above example, the ralﬁOThe frequency (probability) and severity
would be 2.0. (depth) of flooding depend on the rela-

Benefi vsis is based leul tionship between a structure’s first floor
>ene It-cost analysis is based on calculag o ation and the flood levels at the site.
tions of hazard (the frequency and sever-

ity of a disaster), avoided future damagesSg, eyaTioN OF STRUCTURES

and risk (the threat of damage to build-

ings and infrastructure). Similar conceptsAccurate data on each building’s elevation
are used for all disasters—from hurricanesare critical for analysis. When elevations
and floods to earthquakes. are combined with flood hazard data, the

AND PRACTICES.

Table I. Benefit-Cost Analysis Basics

e N\
FLoob HAzARD DATA EsTIMATING DAMAGES FLoop Risk*

Flood frequency

Flood discharge Building damages Annualized future

Flood levels Contents losses

. . . flood losses
+ First floor elevations X + Displacement costs —

Flood probability Dollar losses/flood event

| J

*Annual average flood losses in dollars.

4  Hazard Mitigation at Work: Two Georgia Communities



BENEFIT-CoOST ANALYSIS . . .

ELEVATION & FLOODING. . .

THE LOWER A HOUSE SITS IN THE
FLOODPLAIN, THE HIGHER THE FLOOD
RISK AND THE MORE FREQUENT AND
SEVERE FLOODING WILL BE. FOR EX-
AMPLE, A HOUSE IN A VALLEY WHOSE
FIRST FLOOR IS | 76 FEET ABOVE
SEA LEVEL MIGHT FLOOD ABOUT
ONCE EVERY |O YEARS. BuTt A
NEARBY HOUSE ON A HILL WITH A
FIRST FLOOR ELEVATION OF |90
FEET MIGHT FLOOD ONCE EVERY
500 YEARS. SO THE ACQUISITION
PROJECTS THAT OFFER THE MOST
BENEFITS ACQUIRE BUILDINGS THAT

ARE DEEPEST IN THE FLOODPLAIN.

AN EXAMPLE

software determines how often a struc-in Newton and Albany, are considered a
ture will flood and how deep the water permanent solution to the flood problem.
will be in different flood events. It's im- Damages after an acquisition project are
portant to understand that the lower aalways zero: the structures are no longer
structure is in the floodplain, the more in the floodplain, and the analysis
frequent and severe the flooding will be atestimates damages if structures were to
the site. It makes sense, then, that the bes¢main.

mitigation projects will prevent the most

future damages where the risk of floodingAvoided damages, then, are the benefits
is highest. of the mitigation project. (For analysis
purposes, the projects were assigned a
useful life of 100 years.) Federal regula-
tions require that acquired properties be

The next step in the analysis is to esti- .~ "~
. maintained as open space for wetlands or
mate the costs of damages in future flood .
or recreational purposes.

to buildings and contents, displacement
of families and individuals, and disrup-
tion of the local economy. Generally, this
information is obtained from local

EsTIMATING DAMAGES

For structures acquired in Newton and
Albany, the benefits of avoided damages
- to buildings and contents, as well as dis-
sources. For example, local officials of- .
- ) - . placement costs, were estimated. For
ten supply information on building size, . .
: commercial structures, the benefits of
construction type, and other data to help

. avoiding lost business income were also
develop damage estimates. The software 9

i o ._éstimated. The graphic below shows the
also includes several built-in values for this ) .
. . . . “results page from FEMA's benefit-cost
information based on insurance claims

submitted to the Federal Insuranceanaly§|3 software summarizing a project's
- . benefits and costs.
Administration.

The next section takes a look at Newton
and Albany, and how they responded to
Mitigation benefits accrue over the life of the devastating floods caused by Tropi-
the project. Acquisition projects, like those cal Storm Alberto in 1994.

Key CONCEPTS

BENEFIT-COST RESULTS
Resi 1 story, FFE 144 Newton GA

Building Type [T Story, wio ]

Project Description lequlsmon and demolition |

Discount Rate Project Useful Life (years)

Present Value Coefficit 14.27
SUMMARY OF EXPECTED DAMAGES AND BENEFITS
Annual Annual Annual | Present Value of
Damages Damages Benefits Annual Benefits
Before Mitigati After Mitigati

Building Damages $5,084 $0 $5,084 $72,546
Contents Damages $1,219 $0 $1,219 $17,392
Di Costs $999 $0 $999 $14,252
Business Income Lost $0 $0 $0 $0
Rental Income Lost $0 $0 $0 $0
Public Services Lost $0 $0 $0 $0
Total Losses & Benefits $7,302 $0 $7,302 $104,190

SUMMARY OF PROJECT BENEFITS AND COSTS
PROJECT BENEFITS $104,190
BENEFITS MINUS COSTS $48,651
BENEFIT-COST RATIO
FEMA Disclaimer: The results produced by this analysis are neither conclusive evidence that the proposed project is cost-effective,
nor a guarantee that a project is eligible for any government grant for whatever purpose.
—_—-

“Results” page from the Benefit-Cost Analysis software.

Hazard Mitigation at Work: Two Georgia Communities 5



THE 1994 FLOODS

devastated central and southwester

Georgia.The river communities of
Newton and Albany were among the hard-
est hit by floods from the storm. This sec-
tion focuses on these two cities, the dam-
ages they suffered, and what they did to OUT THEIR PERSONAL KEEPSAKES.”

L] . e
DOWNTOWN AREA UNDER | 2 reduce their vulnerability to future floods. .
FEET OF WATER OBERT HUGHES

CITY oF NEWTON NEwTON CHIEF OF POLICE

n 1994, Tropical Storm Alberto
NFor MOST [RESIDENTS] IT HAS BEEN
DIFFICULT. IN THE '©4 FLOOD SOME

NEWTON FLOODING. . .
AT A GLANCE

PEOPLE LOST EVERYTHING THEY HAD,
WHILE OTHERS WERE ABLE TO GET

® FLOOD DEPTHS UP TO 20 FEET

® | 50 HOMES AND BUSINESSES Located in Baker County, Newton is a
FLOODED small rural town with a population of eSS TropPicAL STORM ALBERTO

than one thousand. The town lies about

20 miles southwest of Albany and is lo- In early July of 1994, Tropical Storm

cated next to the Flint River. Newton is Alberto ravaged southern Georgia, leav-
® TOTAL DAMAGES: $4.5 MILLION governed by a mayor and a council, andng a trail of flooding and devastation that

is the county seat for Baker County. is considered the worst natural disaster in
the state’s recorded history. Alberto,
Baker County was founded in 1825 whenwhich meandered over the state for sev-

it separated from adjacent Early County.eral days before dying out, dumped up to
ALBANY FLOODING. . . Local attractions include the Baker 28 inches of water in some areas. One-

AT A GLANCE County Courthouse and the Pine Bloomthird of Georgia’s counties were declared
and Tarver Plantations—all of which are federal disaster areas.

® SEVERAL HISTORIC STRUCTURES
DAMAGED

* FLINT RIVER PEAK: 42 FEET— listed on the National Register of Historic
22 FEET ABOVE FLOOD STAGE Places.

® TENS OF THOUSANDS LEFT CiTY OF ALBANY
HOMELESS

G¥/Terraserver

Founded in 1836 by a group of busmes

®* 6,500 HOMES DAMAGED OR
men, Albany became a center of agricup

DESTROYED
tural commerce in southwest Georgia. Th
® HUNDREDS OF BUSINESSES city is located on the Flint River, and grev#
DAMAGED OR DESTROYED by serving as a base for shipping to thi}

Gulf of Mexico. As rail transportation and"
industrialization were introduced in the Satellite view of Albany and the Flint River.
late 19th and early 20th centuries, the

city’s economy expanded and diversified.

Today, with a population of nearly% m

100,000, Albany is Georgia’s sixth largs | e sgome=
est city, and is home to Albany State Un§ i

versity. A thriving major hub for the$
state’s industry, business, and culturé
Albany was voted one of the best places
to live byMoney Magazinén 1998. 3

Satellite view of Newton and the Flint River.

6 Hazard Mitigation at Work: Two Georgia Communities



TROPICAL STORM ALBERTO. . .
AT A GLANCE

®* GEORGIA’'S WORST NATURAL
DISASTER

® SEVERE FLOODING; UP TO 28
INCHES OF RAIN

® $750 MILLION IN DAMAGES

® 33 PEOPLE KILLED

Source: USGS

THE 1994 FLoobDs . . .

FEMA was quick to respond by provid- the city’s drainage system, and nearly one-
ing temporary housing, public assistancethird of the city’s residents were left home-
and individual and family grants to vic- less. Over 6,500 homes and hundreds of
tims of the floods. Damages totaled overbusinesses were damaged or destroyed.
$750 million, and 33 people were killed. Several schools were also destroyed.

FLoobpING IN NEWTON

HAazArRD MITIGATION MEASURES

Some of the worst devastation in the floodIn Albany, over 700 structures were ap-
occurred in Newton. The downtown areaproved for acquisition with funding from

was under 12 feet of water for several daysyarious government sources. Some
and flood depths in some areas were asomeowners who originally wanted to
high as 20 feet. Over 150 homes and busihave their properties acquired eventually
nesses were flooded. According to somedecided not to join the program. Other
local estimates, damages came to $4.Structures, including the local schools,

million—that’s $5,000 for every man,

woman, and child.

HAazArRD MiITIGATION MEASURES

In the Newton mitigation project, FEMA
funded the acquisition and demolition of
20 residential and 19 commercial struc
tures. All but one business moved out o
the floodplain. The result? Many people
were spared from the flooding that hit the
town in 1998. (See page 13.) Local offf;
cials indicate that eventually even more
Newton residents are likely to move out

of the floodplain.

Flint River after Tropical Storm Alberto.

FLOODING IN ALBANY

Aerial view of flooded homes in Albany.

were rebuilt on higher ground. To date, a
total of 146 structures have been “bought
out” by FEMA. Data for 105 of these
structures were available for purposes of
this analysis. (Additional structures are
expected to be considered for acquisition
by FEMA.)

According to one local official, the buyout
not only prevented flooding of hundreds
of homes, but also permitted city work-
ers to concentrate on preparing for flood
waters during the March 1998 storm

As one of the larger cities in the path ofinstead of evacuating people from low-
Alberto, Albany was also one of the hard-lying areas.

est hit. Within a few days of the storm’s

arrival, the water level of the Flint River In the next two sections we’ll examine the
rose from 8 feet to 42 feet—22 feet abovebenefit-cost analyses of these mitigation
flood stage. Flash flooding overwhelmed measures.

Hazard Mitigation at Work: Two Georgia Communities 7



BENEFIT-COST ANALYSIS:

NEWTON

NEWTON ANALYSIS.

AT A GLANCE

® PROJECT COST: $754,464
®* BENEFITS: $1,645,426
®* BENEFIT-COST RATIO: 2.18

fter the 1994 floods, FEMA con-

ducted a benefit-cost analysis for «\,+ te HELP oF FEMA AND GEMA

many flood-prone structures in
Newton. The analysis compared the costs
of acquiring and removing at-risk struc-
tures with estimated damages from future
floods if the buildings were not acquired.

WE WERE ABLE TO GET OUT [OF THE
AREA FLOODED IN | 9941. OUR NEW
HOUSE WAS NOT AFFECTED BY THE
'O8 FLOODS.”

— OxFORD RoOUsE
FEMA'’s goal in this report was to use the NEWTON RESIDENT
best data available in mid-1998 for the
structures that were actually acquired.
Because several property owners eventugathers flood hazard information. As
ally decided not to be included in the shown in Table 2, USGS data were used
buyout, the data used in this report areto determine flood levels in Newton.
similar, but not identical to, data used in

previous analyses.

FLoobp DAMAGES & LossEs
BEFORE MITIGATION

FLoobo Hazarp Data The next step in the analysis is to gather

The first step in doing a benefit-cost the data needed to estimate damages to
analysis involves gathering flood hazardbuildings and their contents, displacement

data. Typically, information on flood haz- costs, and business income losses in fu-
ture floods. This information includes the

Table 2. Flood Hazard Data — Newton number, size, and replacement value of

buildings, the value of their contents, esti-

Eeguency Dischares Hlzdt mated costs for temporary living quarters
(years) (cfs) (feet above sea level) . . .
for displaced residents, and lost business
;g I;L(')jg ::;: income. The values and sources of this
100 118.920 1513 information are listed in Table 3 below.
500 156,000 157.3

FEMA's software combines this informa-

*Flood elevation data from USGS.

tion with flood hazard data and building

ards for a community is taken from one of€levations. The result is a clear picture of
the thousands of Flood Insurance Studie§0W damages increase as flood depths
(FIS) that FEMA has conducted through- Ncrease.

out the country.

In  Newton, Table 3. Data Sources — Newton Analysis
however, no |
F|S data were The data category... ...anditsvalue... ...came from
available.

Building Replacement Value (BRV) $43 Local officials'

But FIS t Demolition % FEMA formula FEMA formula?
u reports Building Size Building type City data
aren’t the only | | contents Value 30% of BRV or $20000  FEMA estimate’

source of flood
hazard data.
The United
States Geologi-
cal Survey also

Local data
FEMA estimate
FEMA estimate

Typical value?

Displacement Costs (Rent) $0.50 (sf/month)
$0.25 (sf/month)
$200 (one time)

$20 (sflyear)

Displacement Costs (Other)
Displacement Costs
Net Business Income

\ J

'From local officials, validated by comparison with Means Typical Cost estimates.

2FEMA used 50% of BRV or Fair Market Value, whichever was lower. (See Appendix for detailed
explanation.)

*Whichever is lower.
“Composite of retail trade, personal, and repair services.

8 Hazard Mitigation at Work: Two Georgia Communities



BENEFIT-CosT ANALYSIS: NEwWTON . . .

ANALYsIS AND CoNcLUsIONs among all key categories that are used t@n the other hand, the structures that
determine project cost-effectiveness. would have from one to nine feet of flood-
Once all damage data are gathered and en- ing in a 100-year flood (bottom seven
tered into the benefit-cost analysis soft-The table provides a detailed breakout offows) yield the most benefits.
ware, a summary is generated that showghe benefit-cost analysis for Newton. The
how severe future flood losses would belevel of flood risk for a given structure is The benefits and costs for each group of
if the structures were to remain. That is,determined by the structure’s elevationstructures at a given elevation are added
if the project to remove the structures were(FFE) relative to the 100-year flood level together for total costs and benefits of the
not implemented. (BFE) at that site. 39 acquired structures. The estimate of
future benefits is based on probable fre-
It bears repeating that the mitigation For example, a house whose FFE is sevequencies and severities of future floods in
project—acquisition and removal of struc- feet below the BFE (FFE-BFE = -7 feet) Newton. Total project costs were roughly
tures—completely eliminates the poten-will have seven feet of water above the$750,000; total benefits were estimated at
tial for future losses. Thbenefitsof the first floor in a 100-year flood. Buildings $1.6 million. With a benefit-cost ratio of
mitigation project are the damages avoidedith first floors above the 100-year flood 2.18, this project is considered highly
as listed in Table 4 below. Theselevel (top three rows) have the lowestcost-effective. (For more detail, see the
results from FEMA's benefit-cost probability of flooding. These structures Newton chapter in the Appendix to this
analysis for Newton show the relationshipoffer the least in projected benefits. report.)

Table 4. Newton Benefit-Cost Analysis Results

No. of FFE-BFE Total Mitigation Projected Benefits ———— Total Benefit-
Structures (Feet) Sq. Feet Costs Building Contents Displacement | Benefits Cost Ratio

(4] 5] 6] o
Low-to-Moderate Flood Risk

| 3 1,235 $17,072 $2,397 $489 $454 $3,340 0.20

| | 2,000 $12,006 $8,054 $2,283 $1,370 $11,707 0.98

4 0 5,596 $70,001 $21,562 $7,102 $4,272 $32,935 0.47
Moderate-to-High Flood Risk

2 -1 2,400 $38,647 $11,344 $2,834 $2,257 $16,435 0.43

3 -2 6,840 $103,011 $42,830 $9,146 $7,221 $59,196 0.57

2 -4 5,037 $92,891 $22,596 $8,212 $4,569 $35,377 0.38

8 -5 9,064 $96,275 $152,504 $36,547 $30,437 $219,488 2.28

5 -6 9,481 $60,259 $314,995 $60,381 $51,531 $426,907 7.08

10 -7 16,753 $210,900 $422,549 $111,823 $74,375 $608,747 2.89

3 -9 4,000 $53,402 $155,429 $47,045 $28,820 $231,294 4.33

39 62,406 $754,464  $1,154,260 $285,862 $205,306 $1,645,426 2.18

@ No. of Structures. Number of structures grouped by elevation (not shown). Example: three structures (fifth row) were at the same elevation.

© FFE-BFE (Feet). The difference in elevation between a structure’s first floor and the base flood elevation (100-year flood). Example: the fifth row
shows data for three structures, all with FFEs two feet below the 100-year flood level.

@ Total Sq. Feet. Square footage of the building(s).

@ Mitigation Costs. The cost to buy out the structure(s) in this elevation group.

@ Projected Benefits. Damages to structures broken out by category if they had remained in the flood zone (i.e., had not been acquired and removed).
(NOTE: “Displacement” refers to temporary rent and other related costs. For brevity’s sake,“Displacement” includes lost business income.)

@ Total Benefits. Total projected damages to structures if they had remained in the flood zone (i.e., had not been acquired and removed).

@ Benefit-Cost Ratio. “Total Benefits” divided by “Mitigation Costs.” A ratio of 1.0 or above means the mitigation measure is cost-effective.
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BENEFIT-COST ANALYSIS:
ALBANY

llowing the 1994 floods, FEMA

onducted benefit-cost analyses for“As A RESULT OF THE BUYOUT PRO-

a number of residential structures Gram IN 1994, CITY PERSONNEL

in Albany. The analyses compared the were ABLE TO SPEND A GREATER

costs of acquiring and removing “at-risk” o UNT OF THEIR TIME IN MARCH OF

structures from the floodplain with esti-

mated future flood damages if the build-
ings weren't acquired.

| 998 BUILDING BERMS, LEVEES, AND
OTHER BARRIERS TO PROTECT THE
CITY, AND LESS ON EVACUATING

As with the Newton project, some of the PEOPLE FROM LOW-LYING AREAS.”

homeowners who submitted grant applica- — JANICE L. JACKSON
ALBANY ANALYSIS. . . tions later decided not to selthe final ALBANY CITY MANAGER
AT A GLANCE  group of structures acquired—and

therefore the final analysis—is different
from the original findings. FLoop DAMAGEs & LossEs

BEFORE MITIGATION

® PROJECT CosT: $2,478,476
FLoop HAzARrRD DATA

* BENEFITS: $2,810,473 Once flood hazard data are gathered, dam-
As with Newton, the first step in doing a age estimates must be made. In the
* BENEFIT-COST RATIO: 1.13 benefit-cost analysis for Albany involves Albany analysis, this includes estimated

gathering flood hazard data. As you candamages regarding the number, size, and
see in Table 5, the flood hazard data forreplacement value of buildings, the value
Albany came from Federal sources. of their contents, and estimated costs for
temporary living quarters for displaced
residents. The values and sources of this

Table 5. Flood Hazard Data - Albany* . - . .
information are summarized in Table 6

Frequency Discharge Elevation below.
(years) (cfs) (feet above sea level)
10 59,300 176.7 FEMA's benefit-cost software combines
50 86,700 181.7 these data with flood hazard data and build-
190 7190 1836 ing elevations. The result is a clear picture
500 130,000 189.6 9 o p
of how damages increase as flood depths
*Flood hazard data from USGS and FEMA. increase.
The data were Table 6. Data Sources — Albany Analysis
takenfroma Flood N
Insurance Study The data category... ...anditsvalue... ...came from
(conducted by Building Repl Value (BRV) $50 Local officials'
. uilding Repl acement Value ocal officials
FEMA and. reV'S?d Demolition % 20% FEMA formula
by an engineering Building Size Building type City data
company in 1995)' Contents Value 30% of BRV or $20,000 FEMA estimate?
and from the Displacement Costs (Rent) $0.50 (sf/month) Local data
United States Dfsplacement Costs (Other) $0.25 (sf/ml?nth) FEMA estfmate
N Displacement Costs $200 (one time) FEMA estimate
Geological Survey.
| J

'From local officials, validated by comparison with Means Typical Cost estimates.
2Whichever is higher.

10 Hazard Mitigation at Work: Two Georgia Communities



BENEFIT-CoOsT ANALYSIS: ALBANY . . .

ANALYSIS AND CoNcLUsIONs Table 7 below provides a detailed breakoufThe benefits and costs for each group of
of the benefit-cost analysis completed forstructures at a given elevation are added
Once all damage data are gathered angdlbany. The level of flood risk for a given together for total costs and benefits of the
entered into the benefit-cost analysis softstructure is determined by the structure’s105 acquired structures. Total project costs
ware, asummary is generated that showslevation (FFE) relative to the 100-yearwere about $2.4 million; benefits were es-
how severe future flood losses would beflood level (BFE) at that site. Buildings timated at roughly $2.8 million. The ben-
if the structures were to remain. That is,with first floors above the 100-year flood efit-cost ratio is 1.13, which indicates that
if the project to remove the structures werelevel (top three rows) have the lowestthis is a relatively cost-effective project.
not implemented. probability of flooding. These structures (For more detail, see the Albany chapter
offer the least in projected benefits. in the Appendix to this report.)
The mitigation project—acquisition and
removal of the houses—completely elimi- On the other hand, the structures that would’he next section reveals how the mitiga-
nates the potential for future losses. Thushave from one to ten feet of flooding in ation projects in Newton and Albany
the benefitsof the mitigation project are 100-year flood (bottom nine rows) yield helped both communities avoid damages
the damages avoided. the most benefits. in the floods of March 1998.

Table 7. Albany Benefit-Cost Analysis Results

i No. of FFE-BFE Total Mitigation — Projected Benefits ————— Total Benefit- |
Structures (Feet) Sq. Feet Costs Building Contents Displacement [Benefits  Cost Ratio

o (5) (6] o
Low-to-Moderate Flood Risk

| 2 8l $19,947 $4,633 $1,301 $793 $6,727 0.34

6 | 6,637 $85,024 $24,983 $5,122 $4,397 $34,501 0.41

8 0 10,787 $174,541 $54,172 $10,127 $8,927 $73,226 0.42
Moderate-to-High Flood Risk

17 -1 21,061 $419,672 $143,921 $29,120 $24,184 $197,225 0.47

16 -2 19,494 $562,688 $185,286 $38,723 $31,580 $255,589 0.45

25 -3 27,927 $498,919 $369,124 $78,085 $65,361 $512,570 1.03

22 -4 29,864 $492,244 $552,957 $105,679 $91,165 $749,801 1.52

2 -5 2,834 $43,918 $70,741 $11,843 $11,476 $94,060 2.14

3 -6 2,031 $50,237 $70,222 $23,616 $14,762 $108,600 2.16

| -7 1,450 $34,025 $71,432 $12,387 $11,424 $95,243 2.80

3 -8 4,119 $81,160 $299,355 $65,367 $48,344 $413,066 5.09

| -10 1,088 $16,101 $192,995 $44,736 $32,133 $269,865 16.76

105 127,473 $2,478,476  $2,039,821 $426,106 $344,546 $2,810,473 .13

@ No. of Structures. Number of structures grouped by elevation. Example: twenty-five structures (sixth row) were at the same elevation.

© FFE-BFE (Feet). The difference in elevation between a structure’s first floor and the 100-year flood (“base flood”). Example: the sixth row shows
data for twenty-five single story houses, all with FFEs three feet below the 100-year flood level.

© Total Sq. Feet. Square footage of the building(s).

O Mitigation Costs. The cost to buy out the structure(s) in this elevation group.

© Projected Benefits. Damages to structures broken out by category if they had remained in the flood zone (i.e., had not been acquired and removed).
(NOTE: “Displacement” refers to temporary rent and other related costs.)

O Total Benefits. Total projected damages to structures if they had remained in the flood zone (i.e., had not been acquired and removed).

@ Benefit-Cost Ratio. “Total Benefits” divided by “Mitigation Costs.” A ratio of 1.0 or above means the mitigation measure is cost-effective.
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THE MARCH 98 FLOODS

or five of the first nine days of
FMarCh 1998, a storm system in- “IN THE |1 998 FLOOD, NOT ONE OF
undated Georgia with torrential  +¢ New LocaTIONS wAS FLOODED.
rain. Between March 7 and March 9,
the state receivedlimost a foot ofain.

More than 40 percent of Georgia’s coun-
ties had some level of flooding. Presi-

THE BUYOUT. . .HAS BEEN VERY
EFFECTIVE. THESE SAME PEOPLE
WOuULD HAVE BEEN FLOODED IN

AVOIDED DAMAGES*. . . dent Clinton declared Dougherty and five ' 998 HAD THEY REMAINED. ”
AT A GLANCE  other south Georgia counties federal — ToMMY COLEMAN
disaster areas, and Governor Zell Miller MAYOR OF ALBANY
NEWTON declared a state emergency for 72
counties.
* PROJECT COST: $754,464 In Newton, the story was much the same.
A RECURRING NIGHTMARE On Friday March 12, the Flint River at

AVEIEED DRSS B8 222 Albany receded slightly in the afternoon

For the citizens of Albany, it was like re- as floodwaters pressed downstream

ALBANY living the nightmare of 1994. On March a4 Baker County. In some areas of
* PROJECT CosT:  $2,478,476 10, the Flint River peaked at 37 feet—17\e\yton, floodwaters rose as high as nine
feet above flood stage. The storm floodedk, ot
* AVOIDED DAMAGES: $3,193,783 local drainage areas that ordinarily would
have emptied into the river. Although over- FEDeRAL RELIEF EFFORTS
*FOR A SINGLE FLOOD EVENT IN MARCH | 998. all ﬂOOding was less severe than in 19941

11,000 residents were evacuated, inclugThe Clinton administration was quick to

ing 3,000 students from Albany State Uni-Offer federal disaster relief to the besieged
versity. Four hundred National Guards-residents. James L. Witt, Director of the

Federal Emergency Management Agency,
flew over the flood area to survey the dam-
age, and recommended that the president
declare half a dozen counties eligible for
disaster relief.

HAazArRD MiTIGATION PUT TO
THE TEST

Although thousands were evacuated from
their homes in March 1998, the mitiga-
tion measures put in place after the 1994
Flooding in Albany, March 1998. flood paid off. The advantage of acquisi-
tion projects is that the risk of future flood
men were sent to the area to help withyamage is completely eliminated. By re-
rescue operations, and the Red Cross S@hoving many at-risk structures in the
up emergency shelters at schools and CONftoodplain, both Newton and Albany
munity centers. “No one here anticipatedayoided millions of dollars in damages that

that just three and a half years after theyould have occurred if those buildings had
flood of 1994 we’d be back here,” said yemained.

Albany mayor Tommy Coleman.
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THE MARcCH '98 FLooDs . . .

Avoipep DAMAGEsS: NEWTON buildings had merely been repaired afterfloodplain (elevations of more than 147
the 1994 flood, many would have beenfeet) wouldn’t have been flooded in 1998
The buyout of 39 residential and businesssompletely destroyed in 1998. and so wouldn’t have suffered damages.
properties after the 1994 flood proved to
be an effective investment in Newton. The figures for avoided damages in 1998This illustration of avoided damages em-
FEMA'’s benefit-cost analysis software apply to those structures that were deephasizes a very important point for haz-
determined that for an upfront cost of ap-enough in the floodplain (first-floor el- ard mitigation planning: the biggest ben-
proximately $750,000 to acquire flood- evations of less than 147 feet) to haveefits come from acquiring structures at
prone properties, nearly $2 million in dam- been flooded had they remained in thehighest risk—that is, buildings that are
ages and losses were avoided. If theséood-risk zone. Structures higher in the deepest in the floodplain.

Table 8. City of Newton
Mitigation Project Avoided Damages — March ’98 Flood

No. of First Floor 1998 Flood Avoided Damages Total Avoided
Structures Elevation Above FFE Building Contents Disp.' Damages
3 142.4 4 $202,050 $43,777 $37.611 $283,438
10 144.4 2 $664,785 $126,730 $115,229 $906,744
5 145.4 | $521,455 $54,743 $8l1,121 $657,319
8 146.4 0 $40,003 $26,066 $2,353 $68,422
13 147 to 154 -l to-8 $0 $0 $0 $0
39 $1,428,293  $251,316  $236,314  $1,915,923

'Displacement due to temporary rent and other related costs; includes estimated lost business income.

Avoipep DaMAGEs: ALBANY acquire the properties, over $3 million in hadn’t been acquired and removed.
damages were avoided in the very first

As with the Newton buyout, the removal flood after the project was carried out. These results make a compelling case that

of at-risk houses in Albany helped the city Again, it's clear that the houses that hachazard mitigation isn't just a good idea

avoid significant losses in the March 1998been deepest in the floodplain would haveon paper—but that it has measurable

flood. For a total cost of $2.4 million to suffered the greatest damages if theybenefits after a real disaster.

Table 9. City of Albany
Mitigation Project Avoided Damages — March ’98 Flood

No. of First Floor 1998 Flood Avoided Damages Total Avoided
Structures Elevation @ Above FFE | Building Contents Disp.' Damages
| 173.6 8 $54,400 $13,200 $9,860 $77,460 )
3 175.6 6 $205,950 $46,419 $34,782 $287,151
| 176.6 5 $72,500 $9,788 $12,063 $94,350
3 177.6 4 $101,550 $26,100 $22,080 $149,730
2 178.6 3 $141,700 $17,217 $23,724 $182,641
22 179.6 2 $1,493,200 $172,471 $252,989 $1,918,661
25 180.6 | $191,079 $110,728 $46,124 $347,930
16 181.6 0 $87,723 $48,136 $0 $135,859
32 182 to 185 -l to -4 $0 $0 $0 $0
105 $2,348,102  $444,059  $401,622  $3,193,783 )

'Displacement due to temporary rent and other related costs.
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CONCLUSION

HAZARD MITIGATION. . .
WHY IT WORKS

HAZARD MITIGATION PROJECTS MAKE
SENSE WHEN THE DAMAGES AVOIDED
ARE HIGHER THAN THE COSTS OF THE
MEASURE. SUCH PROJECTS COST-
EFFECTIVELY REDUCE OR ELIMINATE
THE DAMAGES, LOSSES, AND HARD-

SHIP OF REPEATED FLOODING.

atural disasters are a fact of life.
Unfortunately, it's hard to envi- By MAKING MITIGATION A PART OF

) sion a world where d_isaSterS dor"t LONG-TERM RECOVERY, COMMUNITIES
b_rlng some degree of s_ufferlng. Butwhile \,, | o SAFER, MORE ECONOMICALLY
disasters can’t be avoided altogether, thQ/

IABLE, AND MORE DISASTER-RESISTANT
damage they cause can be reduced.
THAN THEY WERE BEFORE.
That's why FEMA'’s Hazard Mitigation — PRESIDENT'S LONGTERM
Grant Program was created. With fore- RECOVERY ACTION PLAN
sight and proactive planning, people who GEORGIA, MaRCH 1998
live in disaster-prone communities how

have the means to do something about . . .
natural disasters community of Newton realized $1.9 mil-

lion in avoided damages. The city of
aAlbany saved even more: $3 million in
avoided damages.

The grant program has existed for only
few years. But in an effort to make it as
efficient as possible, it's important to
evaluate the program to see how well it's
working. This is one of the first times since This report has shown that hazard miti-
the inception of the program that FEMA gation can be a cost-effective way to help
has revisited several communities to quanfeduce the toll of future disasters. And
tify actual dollars saved due to hazardwhile it may not be a panacea, it's a big
mitigation. step in the right direction.

THE BoTtTOM LINE

This economic analysis of flood mitiga- Newton and Albany, Georgia are two com-
tion projects in southwest Georgia munities that have taken that first step.
reviewed both the original estimates of Although they’ll undoubtedly suffer
how much could be saved in avoidedthrough flooding in the future, they have
future damages in two Georgia communi-begun to make themselves more disaster-
ties—as well as the supporting data toresistant. Both cities will continue to reap
show just how much was actually savedbenefits from their mitigation projects for
in a single, real-world flood event. years to come. And that doesn't just save

money. It also improves the
The results are impressive. In the very firstquality of life for people who know these
flood since the FEMA-funded acquisition places not as “flood-prone” communities,
and removal of at-risk structures, the smallbut as home.

®* FOR MORE INFORMATION ABOUT THE HAZARD MITIGATION
GRANT PROGRAM, CONTACT YOUR STATE EMERGENCY
MANAGEMENT AGENCY.

* TO LEARN MORE ABOUT HAZARD MITIGATION,ISIT FEMA’'s
WEB SITE AT|HTTP://WWW.FEMA.GOV.

®* FOR AN IN-DEPTH REVIEW OF THE ANALYSIS PRESENTED
HERE, SEE THE APPENDIX TO THIS REPORT.
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